> 
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We claim: 

!• An aqueous composition buffered to a pH 
of from about 7 to about 9, and comprising: 

a) first and second primers which are 
5 specific to and hybridizable with, respectively ,/4irst 
and second nucleic acid sequences which are in /Opposing 
strands of a first target DNA and which are s^arated 
from each other along said opposing strands py from 90 
to 400 nucleotides, and 
10 b) third and fourth primers which are 

specific to and hybridizable with, respectively, third 
and fourth nucleic acid sequences whlefh are in opposing 
strands of a second target DNA whicj/ is the same as or 
different from said first target DNA, said third and 
15 fourth nucleic acid sequences being different from said 
first and second nucleic acid sequences and being 
separated from each other along said opposing strands 
by from 90 to 400 nucleotides, 

each of said first, second, third and fourth 

2 0 primers having a Tj^ within the range of from about 65 

to about 74^0, all of^said primer T^'s being within 
about S^C of each other, said first and second primers 
having nucleotide l^engths which differ from each other 
by no more than 5/riucleotides , and said third and 
25 fourth primers ^having nucleotide lengths which differ 
from each other by no more than 5 nucleotides. 

2. The compo^tion of claim 1 wherein said 
first and second primers a^e specific to^nd 
hybridizable with first andVsec^^ nucleic acid 

3 0 sequences which are in opposdsng^sji rands of a DNA 

associated with a first infecmous agent, and said 
third and fourth primers are specific to and 
hybridizable with third and fourtli nucleic acid 
sequences which are in opposing stsrands of a DNA 
35 associated with a second inf ectious\agent . 
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3. The composition of claim 1 wherein each 
of said primers is present at a concent'ration of at 
least about 0,075 nmo^ar, and said composition further 
comprises 

a thermostable DNA polymerase present at from 
about 0,1 to about 50 uViits/100 ^1, 

a DNA polymerase cofactor present at from 
about 2 to about 15 mmolar, and 

a dNTP present at from about 0.25 to about 
3.5 mmolar. 

4. The composiVionT^f claim 1 wherein each 
of said first, second, thi:^d In^ f ourth^rimers has 
from 20 to 40 nucleotides , ani-^ T^ within the range of 
from about 67 to about 74<^c7\said primer Tin's being 
within about 2^0 of each other. 

5. The composition of claim 1 wherein said 



^m 



values are calculated using^the formula 



T 



(oc) = 67.5 + 0.34 (^%G + C) - 395/N 



wherein G and C represent the n^imber of guanine and 
cytosine nucleotides, respectively, and N represents 
the total number of nucleotides. \ 

6. The composition of \ claim 1 wherein 
either said first and second primers, or-^aid third and 
fourth primers are specific to andWbridizable with 
said nucleic acid sequences which are in opposing 
strands of a DNA selected from the group consisting of 
a retroviral DNA, hCMV DNA, Mycojbacterium tuberculosis 
DNA, human papilloma viral DNA, Mycobacteriujn avium 
DNA, hepatitis viral DNA and Pneumocystis carinii DNA. 

7. The composition of claim 1 wherein one 
or both of said first and second primeryT and one or 
both of said third and fourth primers, are labeled with 
the same or different specific binding moiety. 

8. The composition of claim 7\ wherein said 
labeled primers are labeled with biotin-* — 
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9. A diagnostic test kit for the 
amplification of first and second target DNA's 
comprising, in separate packaging: 

a) an aqueous composition buffered t^ a pH 
of from about 7 to about 9, and comprising; 

first and second primers which/^re 
specific to and hybridizable with, respecti\^ly , first 
and second nucleic acid sequences which ar^ in opposing 
strands of a first target DNA and which a^e separated 
from each other along said opposing str/nds by from 9 0 
to 400 nucleotides, and 

third and fourth primers which are 
specific to and hybridizable with, /respectively , third 
and fourth nucleic acid sequences/ which are in opposing 
strands of a second target DNA which is the same as or 
different from said first target DNA, said third and 
fourth nucleic acid sequence^^ being different from said 
first and second nucleic acid sequences and being 
separated from each other /along said opposing strands 
of said second target DNA by from 90 to 400 
nucleotides, 

each of said first, second, third and 
fourth primers having a within the range of from 
about 65 to about T^^C, all of said primer Tj^'s being 
within about 5<^C of each other, said first and second 
primers having n/cleotide lengths which differ from 
each other by no more than 5 nucleotides, and said 
third and fourth primers having nucleotide lengths 
which differ /from each other by no more than 5 
nucleotides/ and 

Id) at least one additional PGR reagent. 

10. The test kitfjof claim _9 w herein said 
additional PGR reagent is\4/^hermo stable DNA 
polymerase, a DNA polymera-ile cof actor or a dNTP, 
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11, ^The test kit of claim 9 further 

comprising 

a firsh capture reagent comprising a water- 
insoluble support\to which is covalently attached a 
5 first capture probe^ which is specific to a nucleic acid 
sequence of a stranA of said first target DNA, said 
capture probe having Vrom 10 to 40 nucleotides and a Tj^ 
greater than about SO^V, and being hybridizable with 
said nucleic acid sequence of said first target DNA 

10 strand at a temperature \n the range of from about 40 
to about 55 ^C, and 

a second capture \rda^nt comprising a water- 
insoluble support to which 3Ss|,,€?ovalently attached a 
second capture probe which isV specific to a nucleic 

15 acid sequence of a strand of said second target DNA, 
said second capture probe having from 10 to 4 0 
nucleotides and a greater than about 50^C, and being 
hybridizable with said nucleic acid sequence of said 
second target DNA strand at a temperature in the range 

20 of from about 40 to about 55^C. \ 

12. The test kit of claim 9 wherein each of 



said primers is present at a concentration of at least 
about 0.075 |imolar, and said compositio\ further 
comprises \ 
25 a thermostable DNA polymerase pr\esent at from 

about 0.1 to about 50 units/100 |il, \ 

a DNA polymerase cofactor present Vt from 
about 2 to about 15 mmolar, or 

a dNTP present at from about 0.2 5 to\ about 
30 3.5 mmolar. 

i: 

both of said first and second primers, and one or^both 
of said third and fourth primers, are labeled with\^ 
biotin, and said test kit further includes a conjugate 
35 of avidin with an enzyme and a substrate reagent which 



\ 
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provides a detectable signal in the presence of said 
enzyme . 

14, The t\st kit of claim 13 wherein said 
conjugate comprises aVad:^-^nd peroxidaie, and said 
substrate reagent provi^eg a detectable colorimetric or 
chemiluminescent signal \i the presence of peroxidase 

and an oxidant-. 

l^v A method for the simultaneous 
amplification\and detection of a first target DNA and a 
second target ©NA comprising: 

A) simuAaneously subjecting the denatured 
opposing strandsVf a first target DNA and the 
denatured opposind strands of a second target DNA to 
polymerase chain reaction in the presence of: 

i) an aqueous composition buffered to a pH 
of from about 7 to about 9, and comprising: 

first and second primers which are 
specific to and hybridifeable with, respectively, first 
and second nucleic acid Vequences which are in opposing 
strands of a first targefeVDN2^,and which are separated 
from each other along /^id\o^posing strands by from 90 

to 400 nucleotides, 

third antlfourcfa primers which are 

specific to and hybridizable With, respectively, third 

and fourth nucleic acid sequences which are in opposing 

strands of a second target DNA wiaich is the same as or 

different from said first target Wa, said third and 

fourth nucleic acid sequences bein^dif f erent from said 

first and second nucleic acid sequences and being 

separated from each other along said ^opposing strands 

of said second target DNA by from 90 t^D 400 

nucleotides, >y 

each of said first, second^, third and 
fourth primers having a within the ran^of from 
about 65 to about 74oc, all of said primer ^m's being 
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within about S^C of each other, said first and second 
primers haWing nucleotide lengths which differ from 
each other W no more than 5 nucleotides, and said 
third and fourth primers having nucleotide lengths 
5 which differ firom each other by no more than 5 
nucleotides, and 

ii) Ghe additional PGR reagents: a 
thermostable DNANpolymerase, a DNA polymerase cofactor 
and dNTP's, any oi; all of said additional PGR reagents 
10 being in the same W a different composition as defined 

in i) , \ 

to simultaneously amplify said opposing first 
target DNA strands and said opposing second target DNA 

strands, \ 
15 B) simultaneously detecting at least one of said 

amplified first target DIJA strands and at least one of 
said amplified second t^^^HDNA strands as a 
simultaneous determine^ ionVof the presence of said 
first and second target DN^s\ 
2 0 16. The methed^fXcralm ^5 w herein each of 

said first, second, third anA fourth primers has from 
2 0 to 40 nucleotides, and a tA within the range of from 
about 67 to about 1A°C. said primer T^'s being within 
about 2°C of each other. \ 
25 17. The method of claihi 15 wherein one or 

both of said first and second prinWrsT^and one or both 
of said third and fourth primers, ^e labeled with the 
same or different specific binding rrtoiety. 

18. The method of claim ITS, wherein said 
30 labeled primers are labeled with biotrM, and detection 
of the resulting biotinylated amplif iedv DNA strands for 
either target DNA is achieved by reacting said 
biotinylated amplified DNA strands with ^ avidin- 
enzyme conjugate, followed by reaction of Wid enzyme 
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with a ^bstrate reagent to produce a detectable 
colorimeeric or chemi luminescent signal. 

\9 The method of claim JJ, where xn sa.d one 
or more biStinylated amplified target DNA strands are 
5 Lected by\ontacting them with an avidin-perox.dase 
conjugate, foVlowed by reaction of peroxidase, xn the 
Tresence of aLxidant, with either: luminol to produce 

a detectable 0^^--^— " ^ 
produce a detectable colorimetric sxgnal. 
Lo 20. l4 method of claim J3 wherexn PGR xs 

carried out for from 20^ to 50 cycles. 

21. The Whod of claim 20j;herexn, xn each 

• • T^r-imf^r: extension are carried out 

PGR cycle, prxmxng and prxmer exceiic 

cyo , X ,H»->iin the range of from about 

at the same temperature^ wxthxn tne rai y 

15 62 to about 75°C. \ 

22. The method of claim 15_wherein one of 
saifl a:,pli£ied first tafS^T^^ strands is captured 
with a first capture/eagW Unprising a water- 
insoluble support t/whichy(covalently attached a 

20 first capture probe( which^^Ucif ic to a "-^-^ ^^"^ 
sequence of said fi^»^rge\i>^ strand, sa.d f xrst 
capture probe having from 10 to 40 nucleotides and a T„ 
greater than about 50»C, and i\hybridizable with said 
nucleic acid se^ence of said t\st target DNA strand 
25 at a temperature in the range ofVom about 40 to about 

one of said amplified second targst DNA 
strands is captured with a second capture reagent 
con^rising a second capture probe spe\ific to a nucleic 
30 acid sequence of said second target D«J^ strand, said 
second Capture probe having from 10 to Vnucleotides 
and a T„ greater than about 50oc, -r^V^^^^^^^: 
with said nucleic acid sequence of said seWd target 
11 strand at a ten^erature in the range ofN^rom about 
35 40 to about 55*^0, 




10 



15 
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said first and second capture probes having 
T^-s whicl\ differ by no more than about 15°C. 

k The method of claim 22 wherein said 
water- insolV^ support for -ach capture reagent is a 
Tol^eric .rWetic particle having a diameter xn the 
ran^ of fromVout 0,^01 to 10 micrometers, and each 
of said captur\probes has a greater than about 

24 method of claim 22 wherein said 
first and second ^pture reagents aaee^disposed in 
distinct regions o^a water- insoluble substrate of 

test device. x • ^ 

25 The me\hod of claim 15 wherein said 

^r,,^ hsrae\ DNA's are associated with the 
first and second targets, ujn/^ » 

same or different infectious agent. 

26. The met*io\of fclaim 2J_wherein said 

i-a-rcj4t Dlk'J are selected from the 
first and second target uwia 

• ^•r,r, r.f /a retr(Viral DNA, hCMV DNA, 
arouD consisting or a retrovoY"" . 

. V. A.7.^«W< AjX human papilloma viral 

M^cojbacterium tuber cW^js^s di^^, numai y h' 



20 



pat it is DNA and 



25 



30 



DNA, Mycohacterivm avium DNA,\h^ 
pnemnocystis carinii DNA. 

27 The method of cl^m^S wherein each of 
said primers is present at a concWration of at least 

about 0.075 ^unolar, \ 

a thermostable DNA polymerase is present at 

from about 0.1 to about 50 units/ lOoVl . 

a DNA polymerase cofactor is^resent at from 

about 2 to about 15 nrmolar, and 

a dNTP is present at from abouyo.25 to about 

3.5 mmolar. / . ^-u. 

28 The method o£ clal/ Ji-wherein three or 

more target DHVs are a^linea/si.. a ^^^^^ ^^^^^ 
for each o£ said target DNA'.. /he prrmers .n each of 
said primer sets having a T„/ithin the range of from 
Lout 65 to about 74«C. all/f said primer T^'s berng 
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within about 5^C of each other, and said j^rimers in 
each primer set having nucleotide lengtJis which differ 
from each other by no more than 5 nucdeotides. 

29. The method of claim/28 wherein each of 
5 said amplified target DNA's is captured with a capture 
. reagent comprising a water- insoluble support to which 

is covalently attached a cai^mre probe which is 
specific to a nucleic acidySequence of a strand of a 
distinct amplified target/DNA strand, each capture 

10 probe having from 10 to/AO nucleotides and a greater 
than about 50^C, and .being hybridizable with said 
nucleic acid sequence of said distinct amplified target 
DNA strand at a teirperature in the range of from labout] 
40 to about 55^e^ 

15 3 0v^ A^diagnostic element comprising a water- 

insoluble, heat oi\^ ultrasonic sealable support, having 
disposed thereon iny distinct regions thereof, a 
plurality of capture^ reagents , 

each of said capture reagents having a 

2 0 capture probe specificXfor and hybridizable with a 

distinct target DNA associated with an infectious agent 
at a temperature of fromNabout 40 to about 55^C, each 
of said capture probes having £rom 10 to 4 0 nucleotides 
and a greater than about\50*^CO the Tj^' s of all 

25 capture probe^ differing by i^><more than about 15^C. 

31. A method for preparing a reaction 
mixture for polymerase chain reaction of two or more 
target DNA's comprising: \ 

A) choosing a set of primers for each distinct 

30 target DNA, the primers in each set^ chosen to be 
specific to and hybridizable with nucleic acid 
sequences which are in opposing strands of said 
distinct target DNA and which are separated from each 
other along said opposing strands of savid distinct 

35 target DNA by from 90 to 400 nucleotides\ 
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each of said primers in each primer set having a 
within the range^ from about 65 to about lA^C. all 
of the primer T^' s b^ng within about 5^C of each 
other, and said primefe in each set having nucleotide 
5 lengths which differ f\om each other by no more than 5 

nucleotides, 

the Tjn's beingX calculated using the formula 
(°C) = 67.5 A 0.34(%G + C) - 395/N 
wherein G and C represent Vhe mynber of guanine and 
0 cytosine nucleotides, resp^tiUly, and N represents 
the total number of nucleotideSf^and 

B) mixing said sets o^f-^imers chosen in step A) 

with: \ 

a thermostable DNA polymerase in an amount of 

.5 from about 0 . 1 to about 50 unit^/100 M-1, 

a DNA polymerase cofa^tor in an amount of 
from about 2 to about 15 mmolar,\and 

each of dATP, dCTP, dOTV and dTTP being 
present in an amount of from about\o.25 to about 3.5 
20 mmolar, 

wherein each of said primers is present in 
the mixture at a concentration of atXleast about 0.075 
jlmolar, ^ 
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32. An oligonucleotide which is 
GAGATGGGAA TCCATATGCT GTATGTGAT, 
GGACACAGTG GCTTTTGACA GTTAATACA, 
GATGGTCCAG CTGGACAAGC AGAAC, 
CCTAGTGTGC CCATTAACAG GTCTTC, 
GACACAGAAA ATGCTAGTGC TTATGCAGC, 
GGTGGACAAT CACCTGGATT TACTGCAAC, 

CCTGATCTGT GCACGGAACT GAACACT, 
CCCAGTGTTA GTTAGTTTTT CCAATGTGTC, 
TGCCTGCGGT GCCAGAAACC GTTGAAT, 
TGCTCGGTTG CAGCACGAAT GGCACT, 
GAGCCGAACC ACAACGTCAC ACAATGTT, 
GGACACACAA AGGACAGGGT GTTCAGAAA, 
GCGACTCAGA GGAAGAAAAC GATG, 
GAGATCGAGC TGGAGGATCC GTACG, 
AGCTGCAGCC CAAAGGTGTT GGACT, 
GGAACAACAT TAGAACAGCA ATACAACAAA CCG, 
AATATTGTAA CCTTTTGTTG CAAGTGTGAC TC, 
CCTATAGGTG GTTTGCAACC AATTAAACAC, 
GAGGTATTTG AATTTGCATT TAAAGATTTA TTTGT, 
GCAAGACAGT ATTGGAACTT ACAGAGG, 
GTGTTGTAAG TGTGAAGCCA GATTTGA, 
GAGCAGATTG CGGCCACCGC AGCGATTTCG, 
CCGGGAGATG GGGGAGGCTA ACTGA, 
GGGGTGGGGA AAAGGAAGAA ACGCG, or 
AAAGACAGAA TAAAACGCAC GGGTGTTGGG TCG . 



